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Application No. 09/854,181 

This listing of claims wiU replace all prior versions, and listings, of claims in the 

application: 

I i^fjuigofCIaints: 

I. (cuirently amended) A Uquid aysial composition wbioh oompria e s ono or mor e 
oftmpoundfl <^nTn prisina a compound of *e formula: 



a'-a2 B^=B- C»=C^ O 

V 

wherein: 

X is 0 or 1: 

R is C^F2iii-lCinH2iiu 

where 

m is an integer greater than 3 and less than or equal to 10; ^ 
nisanintegerftorol to 10 and dH- n is less than or equal to 20 ond whoroin R io 

optionally attached to ring A with on oxyg e w ; 
Riiigfl A. D and C aro unsuhotitutod 6 oaibon oromatio rings; 
dis Oor U 

.>.h a' a\ B\ n \ R^- C\ C9. (9 and Cf is indepmdffltly CH, oy CF, 

p yf)tfidfldiiomor.>than2QfA'. and A'^isN. nomorethan ? of B^B^aftd 

is N. and i r^ "'"'•^ ? f^'- C^- C^- and ^ 
r> u .CQQ- -rr^^Q-. ^ /^V-. ^H^Hv-, -CH-CH- or -C^-i 
Y is an alkyl or fluorinated aDcyl group having from one to six carbon atoms; and 

is anunflubotituted a straight chain £2^ alkyl , Cj, y alkenyl. or O-w alkyg^ p©«p with 
6um2toiaDarbon otonri containing at least one Si atom, where one or more non- 
neighboring CH2 groups can be replaced with m -0-, -S-, -Si(R')2-, -SiCR')2-(CH2)p- 
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SiCR'h-, where p is an integer ranging firom 1 to 6, -Si(R')2 -0-, qt -Si(R')2-0- 
Si(R')2-0-, ftois ortrano doublobond or a triple bond, wherein each R'rindopondont 
ofoihorR% IS independently as alkyl or fluotinated alkyl fiw»up having from on e 
^ i A LMho a gtom a pro^ i dod that n is not >ui intogor from Ito IQ and m is not an 
HKogor from 1 to 1 0 whan Y iQ ClU or CFj - 

2. (currently amended) A Ihe liquid crystal composition of Claim 1, wM'fxhibits 
« vrifs^ jtmectic A phase which oompriQQo one or moro ooropounds of tho fonnula: 

P 



Rrt6-6Hf2n*»e.«H3<r whoro ro io wi mcofecr groatcr than 3 and loas thon or oqual to IQ; n is an 

rtitogor from I to 10 ond un o ic looo than or oquol to 20 and v i 'horoin R io optionally 

attnohod to ring A with on oKygon; 
Rmg- A. D a nd C nr n 5 nr rnit "r""'''*^^ ""r' ' '^ ^' ^ nptionollv aub s titutod with fr eaa 

ft ftc to four fluorinoa and whoroin one or two CH groupo in the ringo con be 

subjnmtod with a >f, on O or a S group; 
diaQ or 1; 

P 13 olinkcf group oolootod from ih e group oonoiating of COO , OQC . CII^ CHj > a oio or 
uona doublQ bond, or a Uiplo bondt when d io 0 linga B an d C arc linlcod tfarou^ - ft 
single bond; 

¥ is an alk>l or fluoiinatod alkyl group having from ono to siK carton otomo, ond 
r * I- g iion o hi rci l t ai l tr n ur "1"'!"'* "^>^'"'"°>'°d ollnri. douoa >^hBro onu or m n rft 

it o u noighboring ClU groopo can be roplacod wiQi an O , S i ^ijU'h , fficn')j 
(GUz ^ SiCR> , whoro p io an intogor ranging from I to 6, SiCR' -) a. - 0 , Q£ SiCR'ja - 
O £iCR')^ O , 3 ciG or TrnT- '^""^ift ^""'^ a ttinlo bond, whoroin ooch R'. 
uodopondont of othor R', ic an ulkyl oi fluorinatcd oXkyl group h a vHig from ono to six 
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ti a tbon atoms end whoroin tho R^-tofl a i OUP Id optlPntJb rotutod ^ > -ith ono or moro 
f luo ii iiofl and whoro i p ff ^- eo i UiUui i Ooax 1 to 30 cnrboa atomo, which coropoainQa 
ei( thibit.i a do Vrioo sroootic A phos e. 

3. (citfrenfly amended) The Uquid crystal composition of claim 3 L which exhibits 
V-shaped switching when incorporated as an aligned layer in an analog hquid ciystal device. 

4. (canceled) Tho liquid ofyatal oon^ooition of cdoim J whoroin tho oorc ringo A. B 
and C are aoloct u d fiom the group ooojiatine of phonyb. fluorin e subotiiutod pbonylo. piTi rtinon 
a ad pytimidin e s r 

5. (cuixently amended) The liquid crystal composition of claim 4 i, wherein d is 1 
and D is -COO- or -OOC-. 

6. (original) The liquid crystal composition of claim 5 wherein Y is an alkyl or 
perfluorinaied alkyl group having 1 to 3 carbon atoms. 


7-10. (canceled) 

1 1 . (withdrawn) The liquid crystal composition of claim I wherein d is I and D is - 

CH2-CH2-. 

1 2. (currently amended) The liquid crystal composition of claim I , wherein $ai4 
..^ pndfon fixrth^ r^ y^ri^^ a second compound fui Jiu i M Jiupi lJ l ng on u u i uiora comr n ni^ m n 
having ony of the tbrmulas: 
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R- R' 


X o i td J . indopondoni of x andy in other coropononto. oi-o unofioro roofiinsis an integer 
from 1 to 10 aelttStve; R' io a \owot oll>.>l &roup having from 1 to 6 corboo Q,toina; 4{: 
♦ami aohU'al or racomi t. alk>l group having from 3 to 20 otu1)on atoms. i n n 
poffluorinatod aMtyl group or pimiall>'fIttQrinatt)d group hovi i ife 1 lo 20 ootbon otororj; 
y is an inte p er ftom 0 to 10: 

j^' is Cy>,j alV v! C, .„f part^any fluonnated or nCTtluorinatea a^kvl; 
R" is C,.,.. alkvl or Ciu n y ^njl" Y or r>«rf|uOTioat^ alkvl; 

A- and arf; rH or>3: and 
B'andB^areCHorM . 


13. (withdrawn) TTxe mixture of claim 12 wherein the one or more components of the 
listed tbrmulas are preseut in a total amount of about 25% by weight or more of the mixwre. 
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14. (ci«rently amended) The liquid crysial composidon of claim 12 further 
comprising o ito or more coropononts having acoispsiffidof the formulas: 



\\ // W // 

-N 


-e — (CI b)h Q - 


(L 


wherein 


^wtoe X is 0 or 1 ;, indopodoni of x in oifaor oomponcsita, 
h is an integer from 1 to 10^; 

R is a» C3.20 aJkyU group hoying from 3 tO ohout 20 oofbona atoms, 

R* is a perfluorinaied nrparriailv fluorinated alkyl i ^oup or partially fluorinatod goup 

ha v ing 1 to 20 oaifaon atoms 
A* are CHorN: 

when A* are Ct j. T^en B» are N: and 
ivhen are N. then are CH. 

1 5. (cvwrently amended) The liquid crystal composition of claim 12 tutlher 
comprising 000 or more oomponcnta having a compoimd of the formulas: 


RO ^ 


0 

— 0 


RT 






RO 
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wherein 

wto j is m integer tbatrangoo from 2 to I Q ;, inclusivo , and 
R is C3-2Q m alkyU group having from 3 to 20 uarbon atom a 
jj^isOor I; 
A^areCH orN: 

when are CH, then are M: and 
when are N. t hen are CH, 

16. (currently amended) The liquid crystal composition of claim 15 fimher 
comprising a com pound of the tbimula one or moro Qompononto hamg tho foimual : 


wherein 

KisOor 1_; 

R is alkvl: and 

R is a lower aUcyl group having from 1 to 6 cajbon aioms- 

1 7. (withdrawn) The liquid crystal composition of clama 12 which has a total nnmber 
of components of 5 or more. 



o 
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18. (canceled) Tho liquid atystal oompoQiiion of olaim 1 whiob ooropttsos a fitst 
giUal gonracomic oomponont ^'hioh compnooa ono or moro bhinil n um ao m u b oompoi infl' T d f The 


10. (currently amended) The liquid crystal composition of claim 16 further 
comprising a second chiral nonraceraic component which comprises ese-«p«efe a chiral 
,.^^ p»,m/i nf the fonnula aom-aoomic oompoundg solootod from tho goup of oompounda hat. ing 
foimuloa : 
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or an enantiotner or a mixture € »atiomorc diereo f, wfi^fgjfi wfewe 

R is an Cg^ alkyli g io up homing from 2 to aboul 20 oariJOD atotna, 
R* is a chiral itouuiauoroic broncbod ajkyl group; Iwvlufe from 3 to oboot 20 carbon 
B toiDS, and 

kUsQ^^ gporflooroalky perfluoro or a partially fluorinated allcyl B»'oupfllm\ingfrom3< e 
about 20 oorbon atomo . 

20. (withdrawn) The Uquid crystal composition of claim 19 wherein the second chiral 
nonracemic component is present in the mixnixc at a level of at least abom 10% by weight. 


21 . (currently amended) The liquid crystal composition of claim 19 fiirther 
comprising an achiral or racemic component f^glected from the (m>up consj^tit^g of a compound 
of the foimula: wliioli compriooa ono or moro oompounds havmg tho formti l nn 



9 


PAGE 11/24 ' RCVD AT 712212005 5:12:26 PM [Eastern Daylight Tune] ' SVR:USPTO-EF](RF-6/25 ' DNIS:27383(I0 ' CSID:3036073600 ' DURATION Ifomfm 


Jul-22-05 03:t6piii Fron-FAEGREiBENSON LLP 


3036073600 


T-343 P. 12/24 F-865 


Application No. 09/854,181 



10 


PA(X12/24'RCVDAT7/22/2005S:12:26PM[EastemDay!igMrnne]'SVR:USPTO{FXI^-6^^^ 


Jul-22-05 03:l6pin Fron-FAEGREftBENSON LLP 
Application No. 09/854,181 


3036073600 


T-343 P. 13/24 F-865 


And a mixtur '- fV'^^f , wherein 
z is ] or 6? 

h mil ' J, iad op o nflfTn T n f ir mrl y anTnjim^antii rongo from 1 to 20. 

h is Mi integer ranging from 1-10;t 
j- i s an inttfsur rangng front 2 20, 
X is Q or I ; 

R is C^jo an aUcyl g t oup (linear or bnwohod) havinfc from 3 to 20 carbon otoma ; 

is a partially fluorinated or petfluorinated C^^alkyU tail group and K is » 4 owor allQl 
g t oup having froro 1 to 6 oaition atom s 
A*areCHorN: 

when A'^ are CH. then B*' are N: wid 
when A* are then B'' are CH . 

22. (withdrawn) The Uquid crystal composition of claim 21 which contains a total 
number of components of 5 or more. 

23. (withdrawn) The liquid crystal composition of claim 2 1 which contains at least 
one component of each formula listed- 

24. (canceled) 

25. (previously presented) The liquid crystal composition of claim 2 wherein Y is an 
alkyl or fluorinated aUcyl group having from I to 3 carbon atoms. 

26. (original) The liquid crystal composition of claim 25 wherein Y is CFj. 

27. (original) The liquid crystal composition of claim 26 wherein is an alkyl 

group. 

n 
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28. (original) The Uquid crystal composition of claim 27 wherein is an alkyl group 
having from 4 to 8 cait>on atoms. 

29. (currently amended) The liquid crystal composition of claim 26 wherein tbo rings 
A, D mtd C arc p hnnj l i ii i i:-- fl"""-^ ^ n,},.rinirnd pTionvl rinna each of a\ A^ A^ A^ B , B , 
p3 ft4 ^^1 p2 ^3 4^ indepeq^^tlv CH or CF. 

30. (original) The liquid crystal compositiou of claim 29 wherein d is 1 and D is - 
COO-or-OOC-. 

3 1 . ccuiremly amended) The Uquid crystal composition of claim 26 wherein at least 
one of ringj A. B or C in a pyridino or a pyTimidino r in g a\ A', A^ A*, B^ B", B\ B^ c\ C^, C^ 
and is N. 

32. (Withdrawn) The Uquid crystal composition of claim 3 1 wherein d is 1 and D is - 
COO- or -OOC-. 

33. (canceled) ^toliquid crystid oompogitlon of olaim 26 whoroin oontoins ono or 
moro Si atones ? 

34. (currently amended) The liquid crystal composition of claun ^ 26, wherein R' 
has com prises a moietv of &e formula: 

-Si(R')2-(CH2)s-Si(R')2- 
where p is 1-6 and R* is a^maH alkyl gfoup having fr u m 1 to 3 carton nt omo. 

35. (currenUy amended) The Uquid crystal compcsilion of claim 3* 26, wherein? R' 

^iAntakw comprises a^^'**^ tbrmula: 

-Si(R')2-CHr-Si(R')2- 
where R' is a omall Ci^ alkyl gwup having ft u m 1 lo 3 u orton iiTnm^. 

12 
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36. (currently amended) Ttic liquid oystaJ composition of claim » 26. wherein^ 
i«>mau>ft nnmprisea a pioietv of the foimula: 

-Si(R')2-0-' 

where R' is a-s«* Cm aJkyl g>«»phavmgfttim 1 lo 3 oaihon ntnmi. 

37. (currently amended) The liquid crystal composition of claim 3^ 24 whereim R' 
.».witaw*a comprises a mnif-ty nf the formula: 

-Si(R')r-0-Si(R')2- 
where R' is *^aaeH alkyl gteqp having frum 1 to 3 oorbon a Tom-i- 

38. (canceled) 

39. (canceled) 

40. (currenUy amended) The liquid crystal composition of claim ^ L wherein R^ 
contoino u 


4 , 0 tl=*W»- 


rnmp^ <;es a moiety of the formula -Si(CH3)r-0-Si(CH<t)i- 

41 . (currently amended) The liquid ciystal composition of claim 40 wherein 
&Qnd C arc ph uu >l iinas or f l u ui mo cubat itiit cd phenyl lineo each of a\ A^ A^ a\ g , 3 , B , 
R*^ C^. C^. C^- and Cf }^ independe ntly CH or CF. 

42. (canceled) ¥ b u liquid or/gtca composition of o loi i n 10 i^ ' ho rnin 1? i n P F 

13 
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43. (canceled) liquid ot^mal ccmpooition of o\mu 1 whoroin R ii ^ on othPr l ioi inis 

44. (cuirently amended) The liquid crystal composition of claim 4^ 1. wherein Y is 

CFj. 

45. (canceled) Tho liquid cg>'Sial coropQoitiou u f claim ^ 1 wh o r rin 1? "^ io an alkyl 

46. (canceled) Tho liquid oryatal oompodiion of Uam 15 whorLlu lings A, B an d G 
ai u M iiUv d from tho gmn p coniastinB of phon>U flua" Ti" nul i. U tuiu d y ^imyl^. vyr<\ m <r m <i 
p^Timidinoa. [RipilWIslilBt] 

47. (currently amended) The liquid crystal composition of claim 4$ 44. wherein fings 
I I, U Mi d C 210 co l n rr nfl fr mii t h r p-nr "^P^""^ ^ substituted phenyl 
^•^ ^.^..i,.^A' A3 A^ B'. P ^ R^R^r^ f:^ C^.nHr^isind>wndenrlyCtio^CF . 

48. (canceled) Tho liquid crystol compooitjon of claim I whoroiii R ifl QO othor h n vinfi 
tl i j f m m i d x C ql T' n 1 1 O r rH ?r ^ ^-H^ ' i ■■'^'"■'^ 1 ^ ""'^ " '^^ "^toiioro from 1 to 20. 

49. (previously presented) The liquid crystal composition of claim 2 which exhibits a 
Ps of 27 nC/cra" or greater. 

50- (previously presented) The liquid crystal composition of claim 2 which exhibits a 
Ps of 40 nC/cm^ or greater. 
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51. (previously presented) The liquid crystal composition of claim 2 which when 
introduced as an aligned layer in a liquid crysial device exhibits an electric rise time of 150 ^sec 
or less. 

52. (previously presented) The liquid crystal composition of claim 2 which exhibits 
viscosity of 200 rnP^S or less. 

53. (previously presented) The liquid crystal composition of claim 2 which exhihiis a 
smectic A phase which extends over a range of 20 °C or more. 

54. (previously presented) The liquid crystal composinon of claim 2 whjch exhibits 
both a smectic A and a smectic C phase. 

55. (currently amended) The liquid crystal composition of claim 54 which exhibits a 
smectic C phase with a temperamrc range encompassmg room temper4ture. 



56, (currently amended) A compound having the formula: 



y 

CH 
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wherein: 

X is 0 or 1 ; 

R is CnFjirrlCniHjin 

where 

m is an integer greater than 3 and less than or equal to 10; aod 
n is an integer from 1 to 10 mdiam is loon than or oquol to 20 and whoroin P. is 
opuonally attaohod to ring A with an onyeon; 
IUag2 A, D nn ii T n rr nmn^'iTiT'f "'^ ^ nnrhnn nrnmorio rinco i 

....v, »f A ' a3 Ar B'. C'. ami is inrtiT^t-n^ffltly CH, N, or CF, 

^^»vi,^^^omoret b ^^?^fA■■A^A^.am^A^isN.no^l^TPthaT^?ofB^B^B^aIld 

i<t N , anA no more t^an 2 of and is N; 

disOor 1; 

p is eoQ. ^vhon d is 0 rings B and C arc linked through o singlo bond 

Y is an alkyl or fluorinaied alkyl group having from one to six carbon atoms; and 
R' is m uusubGtitutod uPOight ehoin £2^2 alkyl>ia m "^^g^^yl, or C,.,? alkyiYl gpat^r^ 
aQm2,tol2cnrtimi nrrm- containing at least one Si atom, where one or more non- 
nei^boring CH2 groups can be replaced with an -0-, -S-, -Si(R*)2-, 
-Si(R*)3-(CH2)p-Si(R')2-. where p is an integer ranging from 1 to 6, or -SiCR'h -0-, 
-Si(R')2-0-Si(R')2-0-, a oio or trans doablo bond or a triplo bond, wherein each R't 
hidutJ^dontofoThm-ff is independently m alkyl or fluorinaied alkyl ^et* having 
from one to six caibon atoros rtH o via »i> d Uiat n 13 not an i niu gm fi u m 1 to 10 m (\ m ir 
«ot an intogor from Ito 10 wUon Y is Cllj or TFi . 

57. (previously presented) The compound of claim 56 wherein Y is CF3. 
58-59 (canceled) 

60. (previously presented) The compound of claim 56 wherein R is C^9C^-- 

16 
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61. 


(previously presented) The compound of clwm 56 wherein R is C^FyCeHia- 


62. (canceled) 

63. (currently amended) An electrooptical device comprising an aligned liquid crystal 
layer which corapnses the liquid crystal composition of claim i L 

64. (original) The electrooptical device of claim 63 wherein the device exhibits 
bistable switching. 

65. (original) The device of claim 64 which is an analog device exhibiting V-shaped 
swiichmg- 

66. (currently amended) An electrooptical device comprising an aUgoed layer which 
comprises the liquid crystal composition of claim 3 i and which can be operated at low driving 
voltages at high ficqoency and using a symmetrical driving scheme for DC balance. 

67. (currently amended) A method for making a bistable liquid crystal electrooptical 
device which comprises the step of aligning a liquid crystal composition of claim 3 i which 
exhibits a de Vries smeaic A phase in a bookshelf alignment in the device. 

68. (currently amended) A method for making an electroopncal device that exhibits 
analog switching which comprises the st^ of aligning a liquid crystal composition of claim 2 I 
which exhibits V-shaped switching in the device. 

69. (withdrawn) A method for making a liquid crystal composition which exhibits 
both bistable switching and V-shaped switching which comprises the step of combining one or 
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chiral nonracemic compounds of claim I with one or more liquid crystal compounds which 
have one or both tail groups that are partially fluorinaied or that contain one or more Si atoms. 


more 


70. (Withdrawn) The method of claim 69 wherein about 25% to about 65% of a chiral 
nonracemic compound of claim I is combined to form the Uquid crystal composition. 


18 


PAGE 20/24* RCVD AT 7/22/2005 5:12:26 PM [Eastern DaylpTime] * SVR:USPTO-EFXRF^/25' DNIS:2738300 ' CSID:3036073600' DURATION M:06^ 


